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INTRODUCTION 


The  purpose  of  this  paper  is  to  review  the  major  features 
of  the  major  contemporary  military  small  arms  of  the  NATO  and 
Warsaw  Pact  countries  and  to  compare  those  characteristics 
which  bear  on  operational  effectiveness,  such  as  accuracy, 
training  requirements,  rate  of  fire,  round  lethality,  ammuni- 
tion weight,  weapon  weight,  reliability  and  maintainability. 

Small  arms  considered  in  this  report  include: 

• Personal  defense  weapon 

• Infantry  rifle 

• Squad  automatic  weapon 

• Light/general-purpose  machine  gun 

• Heavy  machine  gun 

• Sniper  rifle 

• Submachine  gun 

• Armor-piercing  rifle 

• Military  shotguns 

• Hand-held  grenade  launchers. 

Other  weapons  which  are  sometimes  categorized  as  small 
arms  but  not  discussed  herein  include: 

• Hand  grenade 

• Light  antitank  weapon 

• Nonlethal  devices 

• Underwater  weapons. 

The  evolution  and  the  characteristics  of  modern  design 
approaches  for  each  of  these  types  of  weapons  will  be  dis- 
cussed individually  after  presention  of  a capsule  history 
of  the  technology  of  small  arms. 
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SMALL  ARMS  TECHNOLOGY  - A HISTORICAL  OVERVIEW 

By  the  end  of  the  19th  century,  the  basic  patents  had 
been  granted  covering  operating  principles  used  in  almost 
all  currently  fielded  small  arras.  For  many  categories,  prac- 
tical designs  had  been  developed  and  were  being  adopted  or 
under  active  consideration  for  adoption  by  the  major  world 
powe  rs. 

The  Russo-Japanese  war  of  1904-05  saw  the  extensive  and 
effective  use  of  rifle-caliber  machine  guns  by  both  sides. 

In  WWI , machine  guns  were  employed  on  a vast  scale  for  ground 
use,  aircraft  models  were  introduced,  the  light  squad  automatic 
was  developed,  and  the  submachine  gun  and  semiautomatic  rifle 
were  introduced  in  small  numbers. 

WWII  saw  the  widespread  use  of  semiautomatic  rifles  and 
submachine  guns.  Also  by  this  time,  automatic  pistols  had 
almost  entirely  replaced  revolvers  as  the  personal  defense 
weapon  in  the  world's  armies.  Rifle-caliber  machine  guns  had 
been  reduced  in  weight  to  improve  their  mobility  as  a result 
of  the  widespread  use  of  motorized  infantry.  Heavier  caliber 
machine  guns  were  widely  employed  on  and  against  armored  vehi- 
cles and  aircraft.  The  selective  fire  assault  rifle  and  the 
intermediate  power  cartridge  were  introduced.  During  this 
period,  many  simplified  designs  using  pressed  sheet  metal 
parts,  investment  castings,  sintered  powdered  metal,  molded 
plastics,  etc.,  began  to  appear. 

In  the  post-WWII  era,  conventional  submachine  guns  have 
nearly  disappeared  from  the  major  modern  armies,  and  the 
selective  fire  assault  rifle  concept  has  spread  worldwide. 

The  use  of  the  intermediate  power  cartridge  in  squad  auto- 
matic weapons  was  initiated  by  the  Soviets,  and  the  United 
States  is  on  the  verge  of  doing  the  same.  The  U.S.  Army  has 
introduced  use  of  special  shoulder-fired  grenade- launching 
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weapons  of  40-mm  bore  rather  than  employing  adapters  on  exist- 
ing rifles  for  launching  grenades.  Another  type  recently 
becoming  popular  is  the  minisubmachine  gun,  employed  as  a 
personal  defense  weapon  replacing  the  pistol  and  frequently 
equipped  with  a silencer.  It  is  also  a favorite  terrorist 
weapon . 

Each  major  industrialized  country  has  to.  some  extent  devel- 
oped its  own  small  arms  designs,  even  though  entirely  service- 
able ones  were  available  for  purchase  from  other  countries  or 
for  licensed  manufacture.  The  reasons  include  national  pride, 
economy,  adaption  to  specific  requirements,  independence  from 
foreign  sources,  and  adaption  to  particular  production  capa- 
bilities. Development  has  been  carried  out  by  private  industry 
to  military  specifications  as  was  common  in  Germany,  by  civil 
servants  in  government  laboratories  as  in  the  USSR  and  Belgium, 
or  as  private  corporate  or  individual  efforts  later  sold  to 
the  military.  In  the  United  States,  a mix  of  these  approaches 
has  been  successful. 

No  single  country  has  proven  to  be  remarkably  better  than 
any  other  in  the  small  arms  field,  although  Germany,  the  United 
States  and  Russia  have  produced  most  of  the  advances  in  small 
arms  designs  in  this  century.  It  appears  that  given  adequate 
resources,  talented  individuals  or  small  groups  are  competent 
to  produce  effective  small  arms  designs  regardless  of  the 
political  system  or  other  motivation. 

In  all  small  arms  there  are  continuing  efforts  towards 
reducing  the  size  and  weight  of  weapons  and  ammunition.  This 
has  led  to  more  common  use  of  aluminum  and  reinforced  plastic 
components  in  gun  designs.  Research  and  development  efforts 
also  are  underway  in  attempts  to  use  lightweight  materials 
in  cartridges. 
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PERSONAL  DEFENSE  WEAPON  (see  Table  1) 


Whether  an  individual  soldier  is  armed  with  a .38  revolver 
or  the  most  sophisticated  minimachine  pistol  is  not  likely  to 
affect  the  outcome  of  any  future  national  conflict,  nor  in  a 
statistical  sense  is  it  likely  to  alter  significantly  his 

chance  of  survival  in  a specific  combat  incident.  Neverthe- 

★ 

less,  it  remains  an  authorized  weapon,  second  only  to  the 
infantry  rifle  in  numbers  procured  by  the  Services.  The 
inventory  exceeds  500,000. 

For  50  years  after  its  adoption,  the  M1911  .45  pistol 
was  clearly  the  best  even  though  it  was  recognized  from  the 
beginning  that  it  was  a difficult  weapon  to  master.  With  the 
appearance  of  a wide  variety  of  9 mm  pistols,  minisubmachine 
guns  and  machine  pistols,  the  superiority  of  the  .45  is  no 
longer  clear.  The  higher  volumes  of  fire  and  capabilities 
of  these  weapons  tend  to  compensate  for  the  skill  required 
to  shoot  accurately  with  the  conventional  pistol. 

It  has  been  demonstrated  that  a highly  skilled  individual 
can  be  deadly  at  100  m with  a .45  automatic;  however,  such 
skill  is  expensive  and  time-consuming  to  acquire  and  maintain. 
The  problem  of  skill  development  would  be  eased  by  transition 
to  a 9 mm  pistol,  especially  for  the  increasing  numbers  of 
women  in  the  armed  forces. 

The  mini-SMG  represents  another  possibility  for  offsetting 
poor  shooter  skill.  In  this  case,  the  higher  volume  of  fire 
would  compensate  for  inaccuracy.  Whether  it  should  be  config- 
ured with  a holster/stock , folding  wire  stock,  or  stockless  is 
not  clear,  but  can  be  determined  through  objective  user  testing 
of  existing  designs.  Larger  calibers,  possibly  using  multiple 
projectile  cartridge  systems  such  as  the  Salvo  Squeezebore, 

*In  the  United  States,  the  handgun  is  issued  as  standard 
equipment  in  order  to  simplify  the  logistics  of  ammunition 
procurement.  In  some  countries'  armies,  handguns  and  ammu- 
nition are  procured  personally  by  individuals. 
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could  produce  short  bursts  whose  terminal  effects  and  patterns 
resemble  12  gauge  00  buckshot  blasts,  but  with  longer  range 
potential . 

It  should  be  recognized  that  relatively  minor  improvements 
in  personal  body  armor  could  significantly  reduce  the  effec- 
tiveness of  any  of  the  weapons  discussed,  except  possibly  the 
USAF  stockless  rifle.  In  this  event,  the  personal  defense 
weapon  should  become  the  assault  rifle,  and  refinement  to 
reduce  weight  and  size  would  become  a priority  task. 

INFANTRY  RIFLE  (see  Table  2) 

Despite  development  of  functional  semiautomatic  rifles  as 
early  as  the  1890s,  the  United  States  and  the  Soviet  Union 
were  the  only  nations  that  had  adopted  and  fielded  significant 
quantities  by  the  start  of  WWII.  The  U.S.  Ml  Garand  was  highly 
successful;  the  Soviet  Tokarevs  proved  to  be  too  frail  in 
service  and  were  withdrawn.  Post-WWII  semiautomatics  included 
the  Soviet  SKS,  the  U.S.  M14,  and  the  Belgian  FN-FAL. 


The  German  STG  44  appeared  in  insufficient  numbers  and 
too  late  in  WWII  to  have  great  effect  but  profoundly  impressed 
all  those  who  had  to  oppose  it.*  The  U.S.  M16  and  Soviet  AKM 
both  represent  further  development  of  the  same  concept  which 
became  known  as  the  assault  rifle.  Experience  had  shown  that 
the  full  power  cartridges  used  in  machine  guns  had  more  energy 
than  needed  for  rifles  where  95  percent  of  targets  were  engaged 
at  ranges  less  than  300  m.  The  intermediate  power  cartridges 
used  in  assault  rifles  (i.e.,  less  power  than  machine  gun 
rounds  but  greater  than  submachine  gun  or  pistol  rounds) 
permitted  smaller  and  lighter  weapons  and  cartridges.  The 


*It  is  interesting  to  note  in  passing 
adopted  a selective  fire  assault  rifle 
This  was  the  Italian  Beretta  model  PG . 
for  its  day,  having  such  features  as  a 


that  Costa  Rica  had 
in  the  mid-1930s. 

It  was  very  advanced 
burst  limiter. 
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TABLE  2.  COMPARISON  OF  INFANTRY  RIFLES 
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lower  impulse  allowed  improved  accuracy  in  burst  fire  and 
reduced  user  fatigue. 

The  assault  rifle  concept  is  firmly  established,  and 
current  efforts  are  directed  at  weight  and  size  reduction. 
Calibers  below  5.56  mm  have  been  tried  but  have  not  been 
found  acceptable  in  terms  of  lethality,  tracer  range,  or 
penetration  capability.  Reduction  in  cost  of  manufacture 
has  been  achieved  in  many  cases  through  modern  methods  of 
pressing  and  casting,  without  any  sacrifice  in  quality. 

Assault  rifles  have  replaced  submachine  guns  in  the  more 
modern  armies  because  they  provide  greatly  improved  perform- 
ance at  little  sacrifice  in  weight  and  size,  although  cost 
is  much  higher. 

Both  the  M16  and  ARM  are  adequate  rifles  and  are  likely  to 
remain  in  service  for  many  years  to  come,  despite  ongoing  R&D 
in  the  U.S.  and  the  emergence  of  the  AK-74  in  the  USSR.  The 
M16  is  lighter  and  is  generally  regarded  as  easier  to  shoot 
effectively  than  the  AKM.  The  AKM  is  a more  rugged  mechanism 
and  more  reliable  in  hostile  environments  such  as  mud  or  dust. 
Various  mechanical  improvements  to  the  M16  are  currently  being 
evaluated  by  the  Marine  Corps  and  the  Army.  The  more  signifi- 
cant ones  include  a heavier  barrel  to  enhance  durability, 
increased  twist  to  accommodate  a higher-performance  bullet, 
and  a burst  control  device.  One  promising  product  improve- 
ment that  appeared  to  be  near  perfection  when  R&D  was  dis- 
continued was  the  use  of  aluminum  cartridge  cases  for  weight 
reduction.  Caseless  cartridges  and  liquid  propellant  guns 
could  further  reduce  ammunition  weight  but  do  not  appear 
within  present  state  of  technology  for  fielded  systems. 

The  gap  between  the  rifle  and  the  squad  automatic  weapon 
is  now  very  small,  the  major  difference  being  belt  feed  on 
the  squad  automatic  weapon  vs  magazine  on  the  rifle.  This 
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suggests  that  the  squad  automatic  weapon  might  replace  the 
rifle,  providing  each  infantry  man  with  far  more  firepower 
at  a minor  weight  penalty. 

SQUAD  AUTOMATIC  WEAPON  (see  Table  3) 

The  BAR,  which  was  developed  during  WWI  but  not  used  in 
quantity  until  WWII,  was  the  first  U.S.  squad  automatic  weapon. 
It  was  excessively  heavy  and  powerful  for  this  role  but  was 
employed  through  the  Korean  War.  Both  the  U.S.  M1941  Johnson 
and  the  German  FG42  were  far  superior  guns  used  in  a very 
limited  way  in  WWII,  but  they  also  were  too  powerful  for  the 
purpose . 

In  the  late  1960s  and  early  1970s,  a squad  automatic 
weapon  was  developed  in  6 mm,  but  the  concept  was  unaccept- 
able because  the  cartridge  was  different  from  both  the  rifle 
and  machine  gun.  The  current  U.S.  Army  requirement  for  the 
squad  automatic,  weapon  is  essentially  a belt-fed  automatic 
rifle  firing  a cartridge  effective  to  800  m and  weighing  not 
more  than  10  kg  with  200  rounds. 

The  technology  has  existed  to  build  such  a gun  in  5.56  mm 
for  many  years.  Recent  ammunition  improvements  in  this 
caliber  appear  to  provide  marginally  adequately  effective- 
ness, allowing  a common  caliber  with  the  rifle,  in  practice 
a necessary  condition. 

The  Soviet  Union  has  had  close  to  a squad  automatic  weapon 
capability  for  over  30  years,  but  has  gone  from  the  belt-fed 
RPD  to  the  magazine  or  drum-fed  RPK  firing  closed  bolt  and 
with  no  barrel  change.  This  apparent  retrogression  may  be 
a result  of  a desire  for  commonality  of  design  with  the 
rifle . 
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TABLE  3.  COMPARISON  OF  SQUAD  AUTOMATIC  WEAPONS 
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West  Heckler  ar>d  1973  to  Retarded  blow-  Quick  change  Uverheatlng  F luted  chanber  Essentlall>  siwilar  tu  all 

Germany  Koch  23  Al,  present  back,  selective  barrel,  simple,  due  to  closed  other  HK  rifles  and  machine 

5.56x45  mm  fire,  closed  easy  to  insert,  bolt  fire  guns.  In  wide  use  through- 

bolt,  belt-fed  belt  out  world. 


LIGHT  MACHINE  GUN/GENERAL-PURPOSE  MACHINE  GUN 
(see  Tables  4 and  5) 


Historically,  the  trend  has  been  to 
gun  and  the  general-purpose  machine  gun 
having  the  former  bipod-mounted  and  the 
Many  adequate  guns  exist,  but  the  German 


have  the  light  machine 
be  the  same  basic  gun, 
latter  tripod-mounted. 

MG-42  appears  best. 

MC-..3 


It  is  possible  to  improve  on  the  basic  gun  principally 
through  weight  reduction.  Weight  reductions  of  25  to  50  per- 
cent can  be  achieved  by  use  of  aluminum,  beryllium  and  plas- 
tics in  all  parts  except  bolts,  barrels,  sears,  and  extractors. 
The  weight  saved  can  be  used  to  make  the  guns  more  portable 
or  reallocated  to  the  barrel  to  increase  the  sustained  firing 
capability. 


Much  remains  to  be  done  in  the  field  of  tripod  mounts 
and  accessories.  Searching  fire  should  be  re-examined  as 
an  area-denial  technique.  For  example,  it  is  technically 
possible  to  provide  an  electronic  device  to  control  a suit- 
ably mounted  gun  firing  apparently  randomly  into  an  area. 

The  device  would  select  times  to  fire,  burst  length,  eleva- 
tion and  deflection.  Servos  and  solenoids  on  the  mount  would 
do  the  work.  A single  gunner  could  serve  several  weapons, 
his  only  duties  being  changing  belts  and  barrels,  and 
clearing  stoppages. 


The  use  of  laser  rangefinders,  plus  telescopic  sights 
developed  for  sniper  rifles,  could  make  2000-m  sniping  a 
reality  when  firing  the  guns  from  the  rigid  tripod  mount. 


HEAVY  MACHINE  GUN  (HMG ) (see  Table  6) 


Through  WWII,  the  typical  machine  gun  was  a heavy  water- 
cooled  weapon  of  rifle  caliber  mounted  on  a sturdy  tripod 
mount.  During  that  conflict,  lighter  versions  were  developed 
using  air-cooled  barrels  and  bipods.  By  WWII,  these  older 
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TABLE  4.  (CONCLUDED) 
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TABLE  5.  COMPARISON  OF  GENERAL-PURPOSE  MACHINE  GUNS 
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guns  were  called  heavy  machine  guns.  They  remained  in  pro- 
duction through  WWII  despite  the  more  widespread  use  of  port- 
able lighter  guns.  They  are  now  considered  obsolete,  and  the 
term  "heavy  machine  gun"  is  more  commonly  applied  to  guns  in 
the  12.7-  to  15-mm  caliber  range. 

The  heavy  (12.7-mm)  machine  gun  was  used  in  WWII  primarily 
as  an  antiarmor/antiaircraft  weapon.  Aircraft  versions  of 
some  were  highly  successful,  particularly  the  .50  Browning 
which  was  easily  the  best  aircraft  machine  gun  of  WWII  and 
still  is  used  widely  on  armored  vehicles  in  a heavy  barreled 
version. 

Improvements  that  would  benefit  in  the  HMG  are  more  range 
and  AP  capability  plus  a multiple  feed  system  to  instantly 
select  the  type  of  projectile  to  be  fired.  Other  desirable 
features  are  a rearward  barrel  change,  no  need  to  open  covers 
for  loading  belts,  semi-auto  mode,  and  solenoid  firing  option 
without  interfering  with  the  manual  trigger.  No  fielded  gun 
has  all  these  features,  but  they  are  feasible. 

The  Soviets  have  built  larger  guns  than  ours  (14.5  mm) 
in  order  to  achieve  more  range  and  penetration.  Indeed,  their 
/2.7  guns  outperform  the  .50  Browning  machine  gun  at  some  penalty 

in  size  and  weight.  Consequently,  the  20  mm  or  even  25  mm  has 
been  considered  for  many  heavy  machine  gun  applications,  but 
these  guns  are  even  larger  and  heavier,  and  more  difficult 
to  mount  due  to  heavy  recoil. 

As  an  alternative,  many  improved  types  of  .50  armor  pierc- 
ing rounds  have  been  developed  since  WWII,  in  the  United 
States,  Canada,  and  the  Netherlands.  Potentially  most  potent 
was  the  hypervelocity  depleted  uranium  flechette  developed  at 
TRW  in  1970,  but  this  project  was  terminated  before  adequate 
accuracy  and  reliability  were  achieved. 
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Incendiary  and  tracer  capability  are  vital  for  this  size 
ammunition  since  primary  targets  are  light  armor  vehicles  and 
aircraft.  HE  would  also  be  desirable  in  the  larger  calibers 
if  fuzing  costs  can  be  kept  low  enough. 

SNIPER  RIFLE  (see  Table  7) 

A sniper  rifle  in  the  hands  of  a skilled  marksman  can 
be  a very  efficient  weapon.  The  ratio  of  shots  fired  to 
casualties  produced  is  orders  of  magnitude  higher  than  for 
any  other  small  arm.  The  main  reason  for  the  limited  issue 
and  use  is  the  high  level  of  training  required  to  realize 
its  potential. 

The  Soviets  are  reported  to  have  made  wide  use  of  highly 
trained  snipers  in  WWII,  with  good  effect.  Their  current 
Dragunov  sniper  rifle  is  indicative  of  continuing  interest 
in  this  class  of  weapon. 

The  U.S.  M14  has  been  considered,  because  of  its  mechani- 
cal and  ballistic  characteristics,  as  the  basis  for  a sniper's 
weapon.  The  existing  ART  telescopic  sight  is  better  than 
known  foreign  equipment,  but  it  lacks  nighttime  capability 
and  the  ranging  system  is  marginal. 

The  technology  exists  to  make  a night  sight  (starlite 
scope)  and  to  build-in  a laser  rangefinder.  Whether  it  can 
be  made  small,  light,  rugged  and  cheap  enough  to  be  practical 
is  not  clear. 

SUBMACHINE  GUN  (see  Table  8) 

Desirable  characteristics  of  a submachine  gun  include 
compactness,  light  weight,  200-m  effective  range,  and  abil- 
ity to  be  silenced. 

The  role  of  the  submachine  gun  in  modern  armies  has 
greatly  diminished  since  WWII  due  to  emergence  of  assault 
rifles  firing  intermediate  power  cartridges  such  as  7.62x39 
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TABLE  7.  COMPARISON  OF  SNIPER  RIFLES 
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TABLE  8.  COMPARISON  OF  LIGHT  MACHINE  GUNS 
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conversion  kit 
blank  fire 
device,  spot- 
light sight 


and  5.56x45.  However,  the  muzzle  speed  of  these  cartridges 
is  too  high  for  them  to  be  effectively  silenced,  and  they  are 
more  powerful  than  needed. 

The  ideal  cartridge  for  silencing  is  the  current  U.S.  .45 
APC,  but  its  weight  is  excessive  and  the  trajectory  too  curved 
for  a 200-m  weapon.  The  9-mm  NATO  cartridge  (V  = 1300  ft/s 
with  115  grain  bullet)  can  be  silenced  effectively  either  by 
using  a heavier  bullet  to  reduce  velocity  to  subsonic  (as  in 
the  MAC  10)  or  venting  the  barrel  to  reduce  its  power  for  the 
silent  role  (as  in  the  MP-5  SD) . 

Historically,  the  pistol  cartridge  of  the  using  country 
has  been  common  with  that  of  the  SMG  to  simplify  logistics. 

This  is  not  always  an  overriding  consideration,  since  opti- 
mum solutions  for  both  these  weapon  requirements  may  require 
different  rounds. 

For  some  missions,  the  roles  of  the  submachine  gun  and 
the  personal  defense  weapon  may  be  combined  by  using  a minJ- 
submachine  gun  for  the  latter,  and  adding  a silencer  and/or 
auxiliary  stock  as  required. 

ARMOR-PIERCING  RIFLE 

During  WWI  the  development  of  the  tank  and  the  use  by 
the  Allies  of  armor-protected  machine  guns  in  the  trenches 
led  the  Germans  to  develop  a 13-mm  bolt  action  rifle  to  pene- 
trate light  armor  up  to  3/4  inch  thick.  At  the  same  time,  the 
French  developed  a tiny,  low-velocity,  37-mm  cannon  mounted  on 
a machine  gun  tripod  for  the  same  purpose.  Between  the  world 
wars,  the  Soviets  developed  a series  of  antitank  armor-piercing 
rifles  for  the  14.5-mm  round,  to  be  used  later  in  their  KPV 
heavy  machine  gun. 

The  rifle  was  first  designed  for  single-shot  bolt  action 
but  finally  evolved  to  a semiautomatic  three-shot  configuration 
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weighing  about  45  lb.  It  was  fired  from  the  shoulder  using  a 
bipod  mount.  The  ammunition  could  pierce  armor  up  to  30  mm 
thick.  Despite  the  weight  and  heavy  recoil,  this  weapon  was 
widely  used  in  early  WWII  and  was  effective  against  the  light 
armor  used  by  the  Germans.  By  the  end  of  WWII  it  was  obsoles- 
cent, and  no  similar  weapon  is  now  used  in  any  Communist  Bloc 
country.  The  rifle  is  nevertheless  quite  capable  of  devastat- 
ing the  U.S.  M113  APC.  The  U.S.  approach  during  this  time  was 
the  shoulder-fired  antitank  rocket  (bazooka)  . 

Although  somewhat  similar  rifles  were  developed  in  Germany, 
the  United  Kingdom  and  Poland,  they  were  not  as  good  nor  as 
widely  used;  and  nothing  more  was  done  on  the  concept  until 
the  late  1960s  when  the  Defense  Advanced  Research  Projects 
Agency  sponsored  development  of  a .50-cal  flechette  rifle. 

It  fired  a heavy  metal  depleted  uranium  hypervelocity  fle- 
chette capable  of  penetrating  50  mm  of  armor  with  consider- 
able incendiary  effect  beyond.  The  rifle  weighed  only  25  lb, 
so  the  recoil  was  except ionally ' severe  but  tolerable.  The 
ammunition  gave  poor  accuracy  which  tended  to  defeat  the 
purpose.  Development  was  shelved  when  the  U.S.  involvement 
in  Vietnam  ended. 

MILITARY  SHOTGUNS 

The  use  of  shotguns  by  military  forces  has  largely  been 
confined  to  the  United  States.  In  general,  shotguns  have  been 
used  when  circumstances  warranted  it,  such  as  the  Philippine 
insurrection,  the  trench  raids  of  WWI,  and  in  the  tropical 
jungles  of  WWII  and  Vietnam.  The  guns  in  all  cases  were  ver- 
sions of  the  police  riot  pump  or  semiautomatic  shotguns,  modi- 
fied to  provide  a handguard  over  the  barrel  and  a bayonet  lug 
where  possible.  Notable  examples  were  the  exposed  hammer 
Winchester  M1897,  the  hammerless  Winchester  Model  12,  the 
Remington  Model  11  semiautomatic  (Browning) , and  the  Remington 
870  pump. 
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The  standard  military  load  has  historically  been  12-gauge 
00  buckshot.  Each  shell  contains  nine  lead  balls  approximately 
.33  inch  in  diameter  fired  at  1325  ft/s  (KE  = 236  ft-lb  each). 
Velocity  is  lost  rapidly,  and  the  effective  range  from  both 
energy  and  dispersion  limits  is  about  60  m.  A No.  4 buckshot 
load  (27  lead  balls  . 24-in  dia)  has  been  used;  but  despite  its 
greater  hit  probability  due  to  more  pellets,  it  has  not  been 
proven  lethal  in  most  cases. 

In  the  1960s,  various  flechette  loads  were  developed. 

A typical  one  fires  20  steel  darts  of  -7.5  grains  weight  at 
-2000  ft/s.  They  are  not  notably  more  effective  than  buck- 
shot although  occasional  long-range  kills  are  observed.  Other 
military  12-gauge  loads  include  an  Argentine-developed  tracer, 
incendiary,  slugs,  high-explosive,  and  nonlethal  loads  for 
riot  control. 

It  should  be  noted  that  even  current  body  armor  can  defeat 
most  buckshot.  If  it  were  to  be  used  more  widely,  the  effec- 
tiveness of  shotguns  could  be  greatly  reduced. 

The  development  potential  for  both  shotguns  and  their 
ammunition  is  great.  Existing  shotguns  have  limited-capacity 
tubular  magazines  that  are  slow  to  reload.  The  mechanisms 
are  not  resistant  to  severe  environments  such  as  dust  and  salt 
water.  The  technology  exists  to  build  selective  fire  shotguns 
with  either  box  magazines,  drum  or  belt  feeds.  Notable  proto- 
types already  in  existence  include  the  Atchisson  assault  shot- 
gun with  a 20-round  drum  and  the  USN  Childers  machine  shotgun 
with  alternate  box  and  belt  feeds.  Ammunition  developments 
could  include  improved  shot  flechettes  and  high-explosive 
rounds,  and  special-purpose  types  such  as  flares,  smoke  and 
tear  gas  as  made  for  the  40-mm  grenade  launchers. 

The  elimination  of  plastic  cases  in  ‘favor  of  brass  or 
aluminum  might  avoid  excessive  chamber  fouling  in  automatic 
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shotguns  and  its  adverse  effect  on  reliability.  Combining 
the  small  grenade  launcher  and  shotgun  requirements  appears 
feasible  without  significant  sacrifice  in  performance  of 
either  type. 

HAND-HELD  GRENADE  LAUNCHERS 

WWI  and  II  saw  the  use  of  explosive  grenades  fired  from 
launchers  attached  to  the  muzzle  of  rifles  using  a special 
blank  cartridge  in  the  rifle.  Booster  cartridges  inserted 
into  the  tail  of  the  grenade  were  sometimes  used  to  increase 
range.  Recoil  forces  were  frequently  hard  on  both  the  rifle 
and  the  shooter  and  accuracy  was  not  very  good  with  the  auxi- 
liary sights  provided.  After  WWII  many  foreign  armies  built 
the  grenade  launcher  into  the  rifle  muzzle  and  provided 
improved  sights. 

In  the  1950s,  the  United  States  developed  the  40-mm  grenade 
and  M.79  launcher  to  fire  it.  This  was  a single-shot  rifle,  the 
barrel  of  which  tipped  up  to  load.  The  6-oz  grenade . conta ined 
1.25  oz  of  high  explosives,  and  the  fragments  are  1-in  lengths 
of  wire  from  a coil  in  the  body  with  notches  at  intervals. 

The  impact  fuze  is  armed  by  spin  50  ft  from  launch.  The  burst 
radius  for  50  percent  casualties  is  5 ft,  but  the  minimum  safe 
range  is  30  yd.  Since  velocity  is  only  250  ft/s,  the  range 
is  only  375  yd  and  unless  the  exact  range  is  known,  accuracy 
is  poor  because  of  the  curved  trajectory  beyond  100  yd.  Dur- 
ing Vietnam,  a launcher  for  these  grenades  was  developed  for 
attachment  to  the  M16  rifle.  It  was  a single-shot  with  its 
own  separate  trigger  and  sights.  It  severely  compromised 
the  primary  purpose  of  the  rifle.  Late  in  the  Vietnam  War 
a selective  fire  launcher  (XM74)  was  introduced  which  was 
capable  of  hand-held  or  tripod  use.  It  could  also  fire  a 
higher  velocity  round  with  more  range.  Smoke,  tear  gas,  shot 
and  flare  rounds  are  also  available  for  all  these  launchers. 
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The  requirement  for  a 30-mm  automatic  grenade  launcher 
indicates  continuing  interest  in  such  weapons  by  the  U.S. 
military.  The  300-m  range  is  still  probably  unrealisti- 
cally long  but  is  achievable  in  a weapon  of  reasonable  recoil 
and  weight.  It  should  probably  have  an  optical  rangefinder 
built  in. 

It  may  be  feasible  to  make  this  same  weapon  fire  shot 
salvoes  and  thus  make  it  fit  the  selective  fire  shotgun 
requirement  as  well.  Separate  barrels  would  probably  be 
necessary. 

The  Soviets  have  no  equivalent  weapon.  They  use  single- 
shot recoilless  grenade  launchers  (such  as  the  RPG-7)  instead. 
Intended  as  an  antitank  weapon,  the  RPG-7  has  been  employed 
against  personnel  by  terrorists  on  numerous  occasions.  The 
range  is  500  m,  aided  by  a rocket  booster.  The  blast  effect 
of  high  explosives  in  these  small  grenades  is  minimal;  the 
fragments  are  the  kill  mechanism. 

AUTHOR'S  OBSERVATIONS 

Based  on  the  foregoing  survey,  the  author  concludes  that: 

1.  Neither  the  United  States,  the  Soviet  Union,  nor 
any  other  major  country  has  fielded  small  arms 
remarkably  better  than  any  other;  nor  has  any 
single  approach  to  small  arms  development  been 
shown  to  be  the  best. 

2.  The  personal  defense  weapon  requirements  can 
probably  be  combined  with  that  for  the  SMG  by 
using  a selective  fire  machine  pistol  and  adding 
a folding  or  detachable  stock  and/or  silencer 

as  appropriate. 

3.  The  infantry  assault  rifle  should  be  considered 
obsolescent  and  eventually  replaced  by  the  belt- 
fed  SAW. 
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4.  The  sniper  rifle  should  be  integral  to  the  squad 
with  training  in  its  use^to  a few  of  the  most 
promising  members. 


The  requirements  for  the  advanced  shotgun  and 
small  grenade  launcher  should  be  combined  into 
one  weapon,  and  it  should  be  issued  on  the  basis 
of  a few  per  squad.  The  grenade  launcher  should 
not  be  mounted  on  the  rifle  or  SAW. 


6.  A laser  rangefinder  would  be  a very  useful 
improvement  for  sniper  rifles,  mounted  machine 
guns,  and  grenade  launchers. 

7.  There  is  considerable  room  for  product  improve- 
ment in  many  existing  systems  in  the  field  of 
weight  reduction  through  the  use  of  aluminum, 
titanium,  beryllium  and  plastic  replacing  steel. 
The  only  penalty  is  increased  cost. 
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